A 16-year-old neutered female domestic shorthair cat was referred for neurological examination after approximately 2 years of reduced exercise and 2 weeks of reluctance to jump, stiffness in tail movements and lower back discomfort. The cat was up to date with vaccinations and had always been an indoor cat. There was no history of trauma or previous illness, apart from chronic renal disorder, which had been controlled with benazepril.
poorly concentrated (specific gravity 1.016) and proteine/creatinine ratio was increased 0.3 (RI <0.2). Further investigations for infectious diseases were not performed; however, given the history, the laboratory changes were more likely to be related to the chronic renal disorder.
The cat underwent magnetic resonance imaging (MRI) examination (Aperto, 0.4T; Hitachi Medical System) of the lumbosacral spine. A rounded structure at the level of the L7-S1 right epidural space, apparently arising from the right articular facet joint, was identified.
The lesion was well defined, hyperintense to spinal cord parenchyma on T2-weighted (T2W) images and hypointense on T1-weighted (T1W) images, did not exhibit contrast enhancement and was therefore compatible with a cyst-like structure ( Figure 1 ). Significant displacement of the cauda equina dorsally and to the left was associated with the lesion. Furthermore, at the same vertebral level, the intervertebral disc (IVD) showed decreased signal intensity, and signs of degeneration with osteophytic reaction on the ventral edges of the vertebral bodies were present adjacent to the disc space.
Figure 1 T2-weighted (T2W) and T1-weighted (T1W) (a, c) parasagittal and (b, d) transverse magnetic resonance images of the lumbosacral spine at the level of the lumbosacral joint. There is a T2W hyperintense and T1W hypointense wellcircumcribed rounded lesion (arrowhead) in the vertebral canal craniodorsal to the L7-S1 intervertebral disc (IVD) and lateralised on the right side. The cyst-like structure extends dorsally, compressing and displacing the cauda equina dorsally and to the left. The lumbosacral IVD shows a decreased signal intensity, and signs of degeneration with osteophytic reaction on the ventral edges of the vertebral bodies.
Surgical excision of the cyst was performed. After premedication with methadone (Comfortan 0.2 mg/ kg IV; Dechra) and dexmedetomidine (Dexdomitor 1 µg/kg IV; Orion Pharma), anaesthesia was induced with alfaxalone (Alfaxan 1 mg/kg IV; Jurox) and maintained with isoflurane (1.5-2.0%) in oxygen and mechanical ventilation, maintaining an end-tidal CO 2 of 33-35 mmHg. Compound sodium lactate solution (Hartmann's Lactated Ringers 5 ml/kg/h; Braun Vet Care) was administered throughout surgery. Intraoperative analgesia was provided by administration of alfentanil (Rapifen 0.00075-0.001 mg/kg/min; Janssen). Cefuroxime (Zinacef 20 mg/ kg IV; GlaxoSmithKline) was administered once immediately before surgery. After L7-S1 dorsal laminectomy, a clear fluid-containing cyst-like structure of approximately 3 mm in diameter located between the right L7 nerve root and cauda equina was identified, corresponding with the reported MRI findings. The wall of the lesion was thin and fragile, and clear and colourless fluid leaked out prior to excision. The cyst protruded ventrally from the vertebral canal and appeared to be in contact with the ventral longitudinal ligament; no communication with the articular facet joint cavity was found. The cyst-like lesion was then entirely excised and samples of the wall were submitted for histological analysis. Preservativefree morphine (Morphine preservative free 0.1 mg/kg; Martindale Pharma) was splashed over the dura mater immediately prior to wound closure. Postoperative medications included buprenorphine (Vetergesic 0.02 mg/kg q6h IV; Ceva) and ketamine (Narketan constant rate infusion 0.2-0.3 mg/kg/h; Vétoquinol) for the first 12 h after surgery and gabapentin (10 mg/kg q8-12h; Summit Veterinary) for 2 months.
Histopathology revealed thick disorganised sheaths of fibrocollagenous tissue, collagen necrosis and infiltration of lymphohistiocytes and siderophages alongside more vascularised parts (Figure 2A ). The luminal part of the wall was lined with flattened mesenchymal cells ( Figure  2B ). The lesion was therefore consistent with a cyst, with an intraspinal ganglion cyst being considered the most likely diagnosis, based on previous classification. 1,2 The cat recovered uneventfully, showing rapid and progressive signs of improvement, and was discharged 3 days after surgery. At 1 month follow-up the cat was showing occasional episodes of discomfort and mild stiffness on pelvic limbs; no neurological deficits were present on neurological assessment performed 2 and 3 months later.
One month after surgery, the cat presented with suspected visual impairment and ophthalmological examination revealed the presence of bilateral retinal detachment and partial reattachment. Toxoplasma serology was negative and systemic hypertension was confirmed by measuring the systolic blood pressure using Doppler sphygmomanometry (mean reading 210 mmHg). Treatment with amlodipine (Amlodipine 0.625 mg/cat q24h; Summit Veterinary) was initiated, with improvement of the ocular condition and normalisation of the blood pressure 3 weeks later (mean reading 135 mmHg). Seven months after surgery, the cat was euthanased for acute deterioration of the renal condition. At that time, no neurological deficits were reported by the owner.
Discussion
Intraspinal cysts consist of degenerative non-meningeal extradural fluid-filled structures arising from periarticular joint tissue, and, less commonly, from the ligaments of the vertebral canal or from the annulus of the IVD. 1, 2 Histologically, two types of intraspinal cysts have been recognised in humans: synovial cysts and ganglion cysts. Synovial cysts are the result of synovial outpouchings through weakened capsular tissue and have a synoviumlike epithelial lining, whereas ganglion cysts arise from mucinous degeneration of periarticular connective tissue and contain myxoid material with a fibrous wall. It is unclear whether the two conditions are separate entities or if these may represent a same entity at different stages of development. 3 Intraspinal cysts are rarely reported in veterinary medicine. Most of the cases describe synovial cysts in dogs, [4] [5] [6] [7] [8] [9] [10] [11] [12] and a single case of multiple ganglion cysts has been reported in a German Shepherd dog. 13 Intraspinal extradural cysts have never been reported in cats.
On cross-sectional imaging, it is not possible to distinguish between ganglion and synovial cysts as they both appear as extradural intraspinal structures, with variable signal characteristics/computed tomography attenuation depending on the cystic content. 14, 15 Indeed, cysts may contain synovial fluid, mucinous material, gas and variable amounts of protein and/or blood. The similar appearance to cerebrospinal fluid (isointense on T1W images and hyperintense on T2W images) encountered in the lesion described here is compatible with synovial fluid. 15 The lack of cytological examination did not permit us to make further considerations about the specific nature of the fluid. In humans, calcification of the cyst wall is often seen; 14 furthermore, contrast administration may result in rim enhancement of the cyst wall, 3 as a possible result of hyperplastic connective tissue making up the wall. A well-defined circumferential enhancement of variable intensity has also been reported in dogs with synovial cysts; 4, 7, 9, 12 however, in the case described herein no areas of contrast uptake or calcification were detected.
The cause of the formation of intraspinal cysts is not clear, and four hypothesis have been described in humans: (1) extrusion of synovial fluid from a defect in the joint capsule; (2) myxoid degeneration and cyst formation in collagen (3) increased hyaluronic acid production of fibroblast or (4) non-specific proliferation of mesenchymal cells. [16] [17] [18] [19] The formation of intraspinal cysts is believed to be triggered either by traumatic or degenerative disease of the articular process, intervertebral ligaments or IVD. 6 No history of trauma was present, and considering the advanced age of the cat, a degenerative aetiology may be speculated in this cat. MRI also showed evidence of other degenerative changes (spondylosis ventrally to vertebral bodies and IVD degeneration), further supporting this speculation. Spondylosis deformans is rarely associated with neurological signs and is often described as an idiopathic finding; however, it has occasionally been associated with instability of the lumbosacral joint in dogs. 20 It might therefore be that some degree of instability may have predisposed to degenerative changes and subsequent cyst formation. 6, 11, 12 Intraspinal cysts described in dogs have been reported to occur in the cervical, thoracolumbar and lumbosacral regions, with the majority of reports relating to the cervical region. [4] [5] [6] [7] [8] [9] [10] [11] [12] In humans, cysts tend to occur at L4-L5, 3 and it has been suggested that the increased joint motion present at this site may predispose to facet joint osteoarthritis and cyst formation. In analogy, L7-S1 has been reported to have the greatest mobility in dogs, 21 and it is considered safe to assume the same for cats.
Clinically, extramedullary cysts of the vertebral canal generally result in slowly progressive signs, which can vary depending on the location of the cyst and can also be clinically silent depending on their size. 22 The standard treatment of a symptomatic intraspinal cyst in humans generally involves surgical excision of the cyst with a low recurrence of cyst formation; 23 the same positive results have been reported in dogs treated surgically, with a median follow-up of 9 months. [4] [5] [6] [7] [8] [9] [10] [11] [12] 
Conclusions
Intraspinal extradural cysts should be considered among other differential diagnoses for cats with lumbosacral myelopathy/radiculopathy. MRI is considered helpful in diagnosing and differentiating intraspinal cysts from other potential lesions. Surgical excision permits reaching a resolution of clinical signs in the shortterm and is required to achieve definitive diagnosis in vitam following histology. Long-term prognosis is unknown.
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